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t^j ^A^, ^^ ^ ^A^o^ <a^iss ^T^^ix-ii^^ ^<=>\]^^ ^^tb ^7)51 ^o] «j-A> 

S. 7 
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W^ 'U^}- 2001/12/10 



"^^SS. ^1^1 tfl^^ 5^11 ^{Electro Luminescence Panel} 

5.. 

£ 4^ S. 1^ M.^^ #2fl5] <a^lE^ ^^iLil^i 7fl=f^ 

r 
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1020000081415 %^ 'U^}: 2001/12/10 



12^ ^ ^^^^ ^1 6 -a>^l<:4l<^l S^tb H.e)-olBl* Aj-^-fl^l ufE|-uH; 



10.20 : -^^7]^ 12,22 : tH^Ie j^efolH^ 
14,24 : t^]o]B\ E.B]-o]n] 16,26 : ^ 
CD : PE : 2|-^4i^> 



<i7> ^ ^T3li-il>ai(Electro Luminescence; <>1*> 'EL'olel- ^) 

<18> EL ^7]^ o^m^lS- ^^f-^S-'H alt:^^(£Efe 

w>s1- -B-el 71:^(10) A-is. iii^>£l7ll 7l]oiE e:).oi ^s. 
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1020000081415 #^ 2001/12/10 

(GL,/GL) ^ t^]o]B] e1-^l:(DL)2l-. 7]]o]^ e^o] ^1-(GL7GL)4 ^o]b] b^-oIs. 

(PE) ^2^^ TllolE e^-o] ^(GL,/GL)^ Tflole ai^^-o] oioiiol^^ ^6\] 

olB^^ EL ^^^}7] ^^H, 711 olM :^e1-<^l»1(12)7> 711 olE ^91 ^ 

*(GL./GL)ol1 <^>^e^ ^flolBl j= b1-o1w1(i4)7V cflojBl ef^^CDD^l 

^71] ^4. TllolE :e.21-o1«1(i2)^ TllojE 2^.01 ^#(GL,/GL)^ ^ 
^14. ^ef^1w1(14)^ cflolE^ e1-^«* 1-^ ^:rL*(PE)<Hl sl-^ 

<^l5il- ^ol, 711 olM ^^o]n\a2) ^ t-llolE^ :^2l-oliH (14)0)1 5^«fl ^^5]^ 
^tlVI-CPE)^ £2<^1 «>S!l- ^ol 71^-1 :d^e1-ol(GNDL)<Hl ^^^lo^^ EL 

€(ELC)34 ol EL ^(ELC)^ ^-§-^1-71 ^tb ^ ^^SlS.(16)S ^ 
^S1S(16)^ ^11, i^:^(Nl,N2) ^ EL -SCELC) ^^Sl<H^ PMOS 

«]-^ S^^l^E^dhin Film Transistor; <^1*> TFT^ TflolS e)-"?! 

(GL) ^12 ii^(N2) ^ EL €(ELC) -^Volc^l ^#Sl<H^ ;^]2 PMOS TFT(MP2)Sl-, ;^ll 
^ ;^12 ic^(Nl,N2) AHoil ^^slo^^ fflaflAlBKCDl- ^altl-ci-. ^flsflAlE-KCl) 

^ C-llolE^ 2l-<y(DL)-2.S.^Bl ^i>a5:7> ^7>^ nfl, :gl-4i^:£Sl ^<g-^ 't'^^H 
^ Sl-i^^^ ^ll PMOS TFT(MPl)^ 7l1olM ^^tVrq-. ;^ll 

PMOS TFT(MPl)^ 711311^1 El (CI )<^1 ^^^<>\^ sl-^^'^-oll ^'^^fl ^^S.^ ^ 

^^<3-5l-ol(VDDL)^^-^B-l ;illl ic^CNDl- ^#^1^ ^^^«a-(VDD)<^l 

EL €(ELC)oll ^^SlTll ^1^. ^1 nfl, ;*ili PMOS TFT(MPl)^ 51-:5iai^^ ^^y-eflt 
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1020000081415 #^ ^^>: 2001/12/10 

oil xt^s]- >^l-Aio^ ^fl^ 7>^Al^ EL ^(ELC)<^1 ^^5)^ ^o] 3i^S\7\] 

tlrcf. ne^ig, EL ^(ELC)^ PMOS TFT(MPl)S^Ei ^7>S]^ ^o^l ^-§- 

^'S*}?!] ^cl-. ;^12 PMOS TFT(MP2)^ 7\]o]:£ s]-<^{GL)^S.^^] 
<^7}S\^ S3<H1 £^1^ w]-S!|- 711 ojM 'aJ:(GLS)<Hl -S-^*><^ ^12 }ii:^(N2)* 

EL ^(ELC)<H1 ^^^-^S ^^^l^c]-. ^A-fl^l 3:>^, ;«112 PMOS TFT(MP2)^ 

TflolM Al^(GLS)7> s-f^B^^ "?1<^1<^11-Slfe 7l^<Hl ^12 icJ=(N2)« EL -iCELC) 
^] ^^^1^ Sl-i^^7> 7fl3£)AlEl(Cl)oll ^ o;i7ll ^Vcf. cfA] ^*>^ , 

2 PMOS TFT(MP2)^ 2^-^(GL) 7]]o]^ ^^(GLS)7> "y^^loU: ^^7] 

?112HA1EKC1)^ ^^^*>7ll 7fls|lAlBl(Cl)^ TflolM ^S. 

7> ^ofloll-£l^ 7l?!r«^l m PMOS TFT(MPl)^ TflolE 

^oj-o] ^Eflol ^Vo^ ^oj. ja^tq. ^^£)CH^ ^•a-Bfl^ 

o] ^oj-^lTll tl-c]-. '^'Hl 145^-, ^11 PMOS TFT(MPl)^ ^^efl'tofl 14 

el- ^fl^ 2:^*><^ >fll iL:^(Nl)S.-^Bl EL ^(ELC) ^^S. Jis^ 
^^J*>7fl €i=f. SEtb. -^^1-^ EL € T^-g-slS.^ TflolJE B}^(GL) >S-^ TflojE 
^S<H1 ^^^l-^ ;^13 PMOS TFT(MP3)^, ?]]<=>] ^ ^} ^9lUGl)^S.^B\^ 
7]]^]E. ^^(/GIS)^] -S-^*>^ ^14 PMOS TFT(MP4)* ^7}S. ^tiltb^f. ;tfl3 PMOS 
TFT(MP3)^ 7llolEAlJ:7l- 7]lo]E 5l-o](GL)o.^^El ^^S)^ 7l:^oil 

^11 i^JE.(Nl)«^] ^#3^^^ 7ll2fl^lEKCl) ^ ;^ll PMOS TFT(MP1)S] = 
efl"?] dl^^lE^ e|^(DL)<:>11 ^^sItII tb^-. ^l* '^M]^ t}^, m PMOS 

TFT(MP3)^ S-f^el^ 7\]o]:b ^S(GLS)<Hl -§-^*><^ cflolEl e|-^(DL) 

^S-t ^11 Jt^(Nl) ^^S. 
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1020000081415 %^ 'U^}: 2001/12/10 

^-n] ^^fa^ o.^, ^13 PMOS TFT(MP3)^ 7]]o]^ ^9liGL) ^ 

i^S.(Nl,N2) A>o]oil ^^slc^^ 7fl3flAlB](Cl)«>ll ^^5]7ll ^14 PMOS 

TFT(MP4)^ TflolM 4 e1-tl(/GL)AS.^Bl s^^s:|o^ ^]o1e a]^(/glS) 

71- ^fAlo^ 7l]olE ^.O.^ 7l^oi] ^-^ 5]c>l ^^fljJflAjBlCCl) ^ ;^ll 

PMOS TFT(MPl)2l ^n]<^ ^^o] ^^£)o1^ »li i^=(Nl)» ^^^^2}^(VDDL) 
<H1 ^^^1^4. ^14 PMOS TFT(MP4)7l- ^-^ 7l^o)] ^•^^^el-<?l(VDDL) 

^^^^(VDD)^ ;^ll i^^(Nl) ^ ^11 PMOS TFTCMPDl- ^-B-^H EL € 
(ELC)<^1 "E-^^^S.^, EL -iCELO^l ^"a-ellM ^ 

EL >i(ELC)<^1 ^^t}7] n^^] no]B\ ^5^.olwl(i4)^ tJi\-^^^ ^Hl*> 
^^^V'^^'^) ^B.^ 1 EL €*(ELC) ^^'H] ^Icfl ^^%=^ 3. 

n ^ ^ ^4. ^*H, *Hfl^ EL ^tfl^^ Z^- i^Hl ^'i1-«J= 

« ol7>*Ho> t\7] nfl^-ofl ^izfl ^7loll ^Atb ^Ifl ^^^(^. 

ell'i^^ €^ ^>7> ^ M tJfl^ ^711 ^cf. SEtb, EL ^4)^ afl^isl 

EL ^l-^l ^iii^ssl ^^1- 4- fsA ^^*>7ll S^*>7l ^tl- tflolE] 

^e^-ojiil^ ICCIntegrated Circuit) ^^a^ o.^. :^]^^]7] nfl-f ^fJ-tJ- ^ 
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<22> s. 4» ^2i*>^, EL 3fl^^ -H-e] 7] ^(20) a-^s. iil^>£)7fl afl^slol^ 

#(PE) TflolM e}ol(GL) TflolM ^S.^o] oloilo]^^ Bflofl 

<23> EL 3)1^^ c-l]o]E^ e1-<?ll-(DL) z]-z^<^l ^#£lo:|^ :^e)-olt3l 

^91 ^^o]^, CD)^ <^1* €^ ^Bl-olBll-(CD) sj- 

= 2^-o]a1(CD)ofl ^dt ih:^>(PE)«^l^ ^jL^fl n^-e)- ^s>^ ^^^J:7> 

<24> olsq. EL 2)]^^ TllolE el-^l-(GL)^ 7\]o]^ E.^o]n\(22)^] ^^sjTll 

e^-o]tH(22)^ TflolM 5l-'?ll-(GL)* ^^>^^S. ^^^VtII ^cf. t-flolE^ 
^e]-olBl(24)^ 1 2l-4i^<a-^^-i-g: ^-W- ^e}^! b1*(CD)o]1 ^^t}?]] 

^cf. cB^olal^(CD) z^^^ no]B\ (24)^^e^^ ^db^<a-^s 
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^^^>7fl ^c]-. ^*><^, :^ei-oitH(CD)^ ^^HPE)s.^^] cfloiE-l 
e1-<?l(DL)^- ^-B-^m -i-S. ^^^^ ^^f-o.sM| ^± ±^HPE)o]]^'] 
^ ^tfl ^^^o] ?l^]7fl ^4 o}^^ zieflol efl^ofl xx[^ ^^^^ 

71- ^^iTll ^t\., o] ^32]., £ 4<^1 £A]^ EL sfl^^ ZLeflo] >,?il<g g^^^ s.^] 
^ ^ 9X>\] 

JE4<H1 3E.Al^ di^XPE)* ^^fl*>7fl £Als:>^ ^Siol4. :£5 

21 :di^l-(PE)^ 1 ;^1^-?l2l-^(FVL)<Hl ^^£|<^^ EL ^(ELO^l-, o] el 
(ELC) ^ cflolEi 5}«a(DL) A>oHl ^^s]o]^ EL ^ ^^^S(26)# ^Hj^cf. 
^11 ^-1^^ 5l-ol(FVL)^ 71^-1 ^^^(GND)<^1 ^^£)7li4 ^^^^^ ^<a-4 ^ 

^S*>^ ^]1 ^i^^ ^^-S*^! 4^ 9X^. EL € ^^3lS.(26)^ Tflols ej. 

^(GL) ^1-21 7l)olE Ai^7]. oioiio]^^ 7]Z\:<^] x^i]o]B\ el-^(DL) ^«J-*j= ^ 

^^o]] a^-el- ^3:>^ ^^^^1- EL €(ELC)^1 ^^^r>7fl ^cf. o]^ o^^]. 

EL ^ ^^:^S-(26)^ EL € (ELC), >lll i^:B(Nl) ^ ^^^'a-el-'?l(VDDL) 
^^l^Hl 1^1 ^^^s:>7fl ^#£)«>1^ ;«fll ^ ;^12 PMOS TFT(MPl,MP2)fil-, o]s. 

^11 ^ ^12 PMOS TFT(MP1,MP2)^ Tfl^l^ ^q-f-o] o.^ ^l2 

= (N2)sq- ^^€'a-2l-'?l(VDDL) A>oloi] ^^El<H^ 7fl2flAlEKCl)l- 

?113|1^1BKC1)^ ^^^«g-e^-^(VDDL)ol cflolE-l el-^CDD^ll "fl, c-flol 

2l-<a(DL) ^OJi^^l- f'^^H f^^slo]^ ^^^^1- ;Hll ^ ^12 
PMOS TFT(MPl,MP2)2l Tfloje ^^-g-oil ^-f-a] o.^ ^^th^-. PMOS TFT(MPl) 

^ 5-114^1 Ei(Cl)<^1 ^^s\o]^ ^s^^oll 2l«fl ^-^^o.s.^ 
(VDDL) ^S] ^^^'a-(VDD)ol EL -fiCELO'^l ^^^Tfl t!:^-. o] afl , PMOS 
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1020000081415 ^^ '^^^}: 2001/12/10 

TFT(MPl)^ ?fl2}l^lE-1(Cl)<^l ^S.^^^ ^cHl ttj-sl- 7c>Alol ^1)^ 

7>^A]^ ^^^SJ-ef-eKYDDD^^^B^ EL ^(ELC)<^1 S^^Tll 
ZL5l^, EL -iCELC)^ ^■^^'a-2l-<?l(VDDL)-2-S--?-Bl »ll PMOS TFT(MP1)1- 
^-B-*><^ ol7>£)^ ^^^<^1 ^-S-*>^ ^^5^>^1 ^12 PMOS 

TFT(MP2)£ ^•g-^'a-e1-'?l(VDDL)-^S^Bl ^>a]^ ^-^-^H tflojE^ e]-<?l(DL) 
S. ^s.^ ^^^^ 2:^^>c»^ ;Hll PMOS TFTCMPD* EL ^(ELC) ^^S. 

a*!-, EL € -^-S- 2^^(26)^ 711 olM el-'el(GL) TllolM ^S.<^] ^-f-^^ 

-S-'a-^V^ ^13 ^ ^14 PMOS TFT(MP3,MP4)# ^7>S. ^13 PMOS 

TFT(MP3)^ S-fi^el^ 7\]o]m.^SL7} 7\]o]^ b)-^(GL)-^S^b1 7]:^<^] 
^-^s\o] i^H.(Nl)<^l ^13 PMOS TFT(MP2)^ iii^:^ ^^o] cijo] 

^] cf^l ^*><^, ^13 PMOS TFT(MP3)^ ^^fesl^^ 

TflolM Aisofl -§-^*>o^ ^^^'a-e1-^(VDDL)^S^El ;^12 PMOS S^^l^fiE] (MP2) , 
^11 ic^CNl) ^ 7.}^^ ^^^>^ 51-<?1(DL)<^1 ^ = ^A^X\ 

7]^ *>7ll ^nf. ;^14 PMOS TFT(MP4)£ Tflols s)-ol(GL)-^S.-f-B^ S-ffe 

el Si TflolS A1J:7> 7^>^Sl TflolS ^q. ^o.s. ^^£lfe 7]:^d\] ^-^S\o] ;^ll 
^ ^12 PMOS TFT(MP1,MP2)^ tIIoIe ^^#51}- ^flsflAlE-l (Cl)^ ^^l-7> 

^12 :isi=(N2)sl- iiJE.(Nl)* ^-R-*><^ dWlBi el-<y(DL)oll ^^slTfl tb 
cl-. cfAl ^^rl-cxl, ;^13 ^ ;5ll4 PMOS TFr(MP3,MP4)^ Tflole bI-oI(gl) >^s1 Tljol 
E A1J:7> ^-f^Bl* -a-^1*]-^ 71:l> 5|ol cfloiE-1 el-^(DL)ol ^^^^J-ej- 
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<?1(VDDL)^ ^12 i^^(N2)<^] ^^^^ *><^ cflolE-] ef^(DL)'^l ^ = 

i4^>7>, EL € ^^^3.(26)^ 711 olE 2l-^(GL)3l- ^13 PMOS TFT(MP3)^ Tfl 
olS AHofl ^7>S. ^ ^t:]-. o] 

^■I^J-^ 711 olE 2]-<a(GL)-2.^-^E^ ;H13 PMOS TFT(MP3)^ 7llolE ^o.^ 
sl^l^ TllolJE ^:&7> ;^l<?!sl7ll t!-!^. oiofl oj-ei-, pmos TFT(MP3)^ 711o1e 
^J:7l- S.-ffeBl<HMi *><5lfee1^ °fl<Hl PMOS TFT(MP4) ^7\] ^- 

^S. £)7ll ^4. i4e]-^-1, ?fl2flAiE-l(Cl)<^l #^£l^^ ^^V^o] 7lloiE Aij:o:| 
«Kj-oil>;HiA^ ^-i 51 711 ^711 =lnl-. o] ^3}-, EL ^(ELC)^ dj^lEi Bl-ol(DL) ^J- 
^ ^^^<=>11 «ll^^>^ ^^*>7ll ^ 9X7]] s\jL, y^o}7} EL 

o] Hlci^ <^^^^)oll ^i-§-^m sl"^* Isl- 211^ S^l^ 

£6^ £40)1 jce^olHl(CD)^ 0^11- >a->Hl*>7ll £.A]t!:Cl-. 

£6^ :E.el-olw1(CD)^ c-ll<^lBl s]-o](DL)^ ^]2 ^^2l-<y (SVL) a>o1oi1 

^^^<H^ NMOS S^^lr^iE-KMNll) ^ ^i^(Rll)^ ^tiltbcf. NMOS S^;^l>iEl 
(MNll)^ TflolE 3iflc(pa)s. 7^^t}c^ s.A^] ^o]^ ^^o]^(24) 

^ #^^^>-i-^ *>M-«^1 ^^^711 ^cf. NMOS S^^ldbEKMNlDfe = 
(Pa)^-fEl2^ ol7>£l^ S}-di^<a-<^l -§-^e>ai cllolE-l&|-«?l(DL)-2.^-^E^ ^i^J-CRll) 
* ^-a-^H ^]2 x-l^^el-o](sVL) ^o.^ ^^^-i: S^sr>7l1 ^t^. cfA] 

NMOS Sia;<lrfiEl(MNll)^ 4^(Pa)S.^Blsl ^di^<a-^ z]]^<^] ^]^]^}^ 
ullo]El 5l-^(DL)^S-^Ei :^-]*c^(Rll)* ^-^^H ^«c}-*c!= 
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A ^^1^1 NMOS M^^l^EKMNll)^ ^efl^ :iiSL^ 

<30> o]s\. :^o]^ :cB^.c]l3l(CD)^ ^4i^*a-<^l cflo^Bl El-^(DL) ^ 

^ ^IJ-^ ^^^^ ;^lcH^o.s>i*) cle^i- c-flolE^ 2l-'?l(DL)ofl ^^5]cH 
^ EL :d^^>(ELC)<^l ^ ^^7> ^^slTll olo)] rcj-e^., nefloj ^?il<^ efligo. 

^^*>7l ^t!: EL 4i^KELC)<Hl>.i ^^^^ ^V<^l7V ?1^l7ll Sjo] zieflo] ^.Tfl^o^ 
^^o] EL iL^lslTfl ^cf. 

<3i> ojc^ EL ^;^>(ELC)*^ ^>^«=>fl7l] ^^51^ ^^^<^1 tfl-§-^><^ 

(R), ^^(G) ^ ^^-^(B) ^ *>i4^ 4fl^ 3Lf-sV^ ^^^5*>7fl ^cf. 

s:>^li?>, olsij- ^-i^CR), ^^(G) ^ ^^(B) EL ^^^XELC)*^ -S^^«>7l] ^ 
7>sl^ ^^^S^^ %^ <a=ol ^ols:>cf. ^, ^^7> ^A-^ 

(R) EL ^^KELC) ^ ^^(G) EL ^^l-(ELC)-i-<Hl ^7>S]ol£ ^^^s)^ <=>^o] 
>a-o]^>T:f. e>;^lnv, ^gflo^ =e1-oiw1(CD)^ ^-^(R). ^-^-^(G) ^ ^-^-^(B) 
EL ±AiELC) ^^*>7fl ^^l^i:^-. ^^^^ , EL -^^tl: cfl 

o]E-l7> ^71-5] ^^(R), ^^(G) ^ ^^(B) EL d^^KELC) ^^S. ^o] 
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<32> 



011-21- D)io]Ei ei-oi#ji)-o^ 5ix>:^i- z^-z}-oii ^^^i£i<^i^ ^^, se^ ^^^^^ 

-^^^ ^7]^ l}-^>€ ^ n<^]^ 21-^* ^^*><=«^ * = ^ 

<34> ^7] ^^ :^ ^^^^ cf^ ^ ^^1-^ ^-¥-:£^^ ^^1 
<35> o]^}^ £ 7 ifl^l 5. 121- #S«^><^ ^ ^^S] w>^^tl: ^Alo^jofl tfl^l-c^ ^ 

<36> £. 7^ ^ 1 ^Aic^io)! 2]^ =e1-<^ltH(CD)« M-E^-ifl^ sis 
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n^-iPa) ^ ^^^-a-^CVroot) ^}o]d]] 21% ^^£10^:51 7>^^-1«J-(Rli) ^ ^1 1 
NMOS Eigxl^iEKNMlDSl-, t11olE^2}tl(DL)2)- 7>^^<a-^(Vin) A>o]6j) 3)^^ ^ 
^Elol^ 2 ^ 3 NMOS S^^l^Ei (NM12, NM13)* ^wlt!:i=l-. ^ll^CPa)^ 

nl-. 1 ^ 3 NMOS S^^1>::B1(NM11, NM13)^ Tflols ^^^.o. 3 NMOS 
S^^l:^iEKNM12)Sl dl^r^i^^J!]- 3 NMOS S^^l :^iE1 (NM13)^ €^^1 
^^Slo^^ ^] 10 i^^(N10)<^] ^^^^S. ^^S)o1 ^cf. ^1 2 NMOS 
B^(N12)S1 7ll<^lM^^^ 7l-^;^-1^(Rll)2|- 1 NMOS M^:^1>iEKNM11)^ 

^^ol ;g^5l<H^ 11 i^:E.(NMll)<Hl ^^^o] 9X^. 7l-^^-1-^(Rll)^ 
^H^vfloll 3.^ =B}olw1l.(CD)<^1 ^^^^ ^ sx 

S.^ ZL ^m^<=>] ^, 7>^X^*J-(R11)^ 5Jfl^(Pa)S-^Ei 2|-dil^<a-o1 

^7>€ nfl ^4i4i;^>#(PE)ifl«^l S.^^ TFT7> ^<^t!: ^^^^ M-Ef'i ^ 

1 ^ ^1 2 NMOS E^^i>,Ei(NMll, NM12)^ ElsjE] 
(Current Repeater)# ^^^^><^ ^o]^^ 2l-<?l(DL)^S^B^ 7>^^<a-^(Vm) ^.^S. 

^^^o] »1 11 i^^(Nll)oll ^^Slfe- ^^^^] tcj-el- ^3r>7ll ttcf. cfAl 
^*H, t^]«>lEl e1-<y(DL)^S.-f-El 2 ^ 3 NMOS ^ ^^i^e] (NM12, NM13)1- 
;i-H-sH 7>^^<a-€(Vni) ^-2.5. Ji = ^ 2ii:E.(Pa)ofl ^^s]^ s\- 

4i^«a-o|l tcj-El- ^^>7fl ^4. ^ ^'^^ ^1 1 ^^]«^l<HlAi ^-f-^<?]--^(Vroot)oil 

^^-^(G) ^^-^(B) EL ^^XELC))-^! ^n^<=>] ^'U^}7]] <?17>£1^ ^^<H1. 7f 
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^1020000081415 ^^ <^^>: 2001/12/10 

■i-^, ^^-^(R), ^^-^(G) ^^-^(B) EL ^^>(ELC))<^1 ^^o]^}^]] 

;^>(PE)ofl -^<at!: t:-llo]Ei7> ^^5)^* m 2^^-^(R), ^^(G) ^ ^^(B) EL 
(ELC)7> ^^tlr liMsl ^ ^ oj:£^ 

<38> ^ ^T^o^ ^1 1 ^A]<:^ioiiA-i^ ^mR), ^^iG) ^ ^mn) el 4i^> 

(ELC)<^1 ^^t!: iHlc:>lE-l7> nfl :^<^t!: iiM^ ^ 4^ 9X^^ "E-^^^^ 

^(Vm)^ ^'a-ii:<^l 3ll:^(Pa)^ ^1 1 ^ ^1 2 NMOS M^x]iE^ 

(NMll, NM12) A>o]oil ^^ISlo] S(l^ 7}^:^^^^^ ^^4^] 
i^£]<H $1^ :E.5l-oltJl(CD)«ol ^o^^ ^^^^ ^MIW. <=>1-^ 

♦ :^1<H^-^S'^ t-llo]El el-^(DL)o)l ^^s^o^^ EL 4i:^KELC) 

<39> £ 8^ ^ ^1^^ ^1 2 ^Alc^Hl 0:1*]: :^El-oltt](CD)# M-B^-lfl^ 5]^ 

<40> s. 8^ %S*>^, ^ ^12 ^Alc^lofl cH^olal(CD)fe- 

2ll:E.(Pa) ^ 71^-1 ^^-^(GND) ^V^l-Hl ^It ^^£lo]^ 7>^^-1*J-(R21), ^1 1 NMOS 
^^^]^mm21) ^ 5l^i^]^^iK22)^, t^]o]B\s^o](Dl)3i\- 7l;^i^<y-^(GND) -^1-^1 
<H1 ^1 2 ^ ^1 3 NMOS S^^l^El(NM22, NM23)* ^wltl:^. 4 
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€4. ^1 1 ^ ^1 3 NMOS S.eflxliiiE-1(NM21. m23)2] 7\]o]^ ^^1-^ ^1 
2 NMOS ^^^]^mm22)^ ±±^^^^s^ ^] 3 NMOS H^^I^e^ (NM23)^ 
^^o] ^^s\o]^ 71] 20 i^:^(N20)<Hl ^-i-^ ^^s)ol o|tq-. 2 NMOS M 
^^l:iiEl(NM22)^ TllojE^^^ 7>^>H*J-(R21):4 ^1 1 NMOS (NM21)^ 

^^o] ^1 21 i^^(N21)ofl ^^^o] o^^cf. 7}^^^mR21)^ 

^-S^ 3L^£)<H £€■ ^s]-oltH#(CD)ol ^<U^ s-^^-i- 

•a-^^l lifl Sl-:i^^l-l-(PE)tfloll S.^^ TFT7> -S-^*!- M-^^ ^ Si£ 

^ ^i^^jt*^! 3^^^^. ^1 1 ^ ^1 2 NMOS S^^1^eKNM21, NM22)^ 
Bl« Bf^(DL)-2.S.^E^ 7l>5l^^^(GND) ^^S. 

o] 4 21 i^:E.(N21)<Hl ^-g-sl^ ^^^oll tcl-el- ^^>7ll tlrC]-. cfA] ^^l-o^ , c-flo] 

el-^yCDD-^-S^E^ ^1 2 ^ ^1 3 NMOS S^^l^^iB] (NM22,NM23)* ^-B-^>^ 71^-1 

^^^(GND) ^^S. ^U-^ 3i|l:^(Pa)o]l ^^sl^ l4e^■ 

^^l-Tll ^c]-. 1 NMOS :&^^liE-1(NM21) ^ 7] x-] ^<a-^(GND) A>olofl ^i^^ 

^ ■^'a^> 11-71S] ^ ^ H.Sl-olw](CD)7> -i^lSlo] oj^ 

-i-^, ^^-^(R), ^^(G) SE^ ^^-^(B)2] EL i;^}(ELC))<^l ^<='l^f7l] ^ 

*a-^(GND) ^^S. ^^fe Jl^^^^(R22)^ ^'\-^^^^] 

cf. o]^ -i^^V^, 1 NMOS B^^liEKNM21)# 7^^ 71/c-l^oj--^ 
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^] 1 NMOS E^^1^E-1(NM21)2V ^] 3 NMOS M^^l^El(NM23)fe '°]^]% 
*>7l tifl^ofl c-flolEi B^-ol(DL)-2-S-f-E-l 7l^-1;5i<a-^(GND)o.S ^^s)^ ^^o;) 
^ 1 NMOS E^^l^E-1(NM21)o11 ^=.0^ oj:oi] ^^^cl-. oje^^ 

:il^^-l*J-(R22)^ ^ ^1 3 ^Ajc^loi 9S}. ^o] 3 NMOS B.^^]^B\ 

(NM23)S!i- 7]^-l^'a-^(GND) ^}o]o\] ^^]^ SX^. J1^^^«J-(R22)^ 

EL 4i^l-(ELC)7> i^-7ls1 ^ ^ o;t£^ o.^ 

<4i> ^ ^vt^o^ 2 ^ ^1 3 ^^1<^1<H1^-1^ =el-oli3l(CD)<^l i^ijo^ 

SX^ Jl^^^i%HR22)^ ^ilJ-^* S^^l-c:^ ^^-^(R), ^^^(G) ^ ^j^-^(B) EL 
(ELC)<^1 ^^tb t^lolEl7> ^7l-€ «fl ^'g^V liM^ ^ ^ Sl^. SEtb, 3|) 

H.(Pa)5!V 1 ^ ;H1 2 NMOS S^^l^E] (NM21, NM22) A>o]oil >i^l£l<>| 7}^ 
^•l^J-^ ^-1*^-^^ S^^H on^^ ^^d\] S.-^^<^ 3.^: ^^o]^i](CD)^ 

^1 ^'atb -^^ ^7im^. <i>^e-i H.Ei-oiwi(CD)^ si-dii^'a-'^Hi -s-'a- 

2l-'?l(DL)<^1 EL :ii^>(ELC)oll ^ ^^7> ^^s^tI] t!:4. 

<42> i£ 10^ ^ ^^S^ »1 4 ^Al<^loll Slth €^ :E.2foltH(CD)l- M-Bl-lfl^ 5)S 

<43> £ io# ^ 4 ^Ajc^iofl sit!- -^el-olw1(CD)fe 

40 ic:£(N40)i4 ^1 2 NMOS J^^^jiiiEl (NM42) ^}<^]<^] ^1 1 NMOS 

^liEl(NM41)S!l-. cflolE] e1-ol(DL)4 ^] 4 NMOS S^^l^B] (NM44) a>o1o11 ^^s) 
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^1 3NM0S M?i^liBl(NM43)* np-^l t!:T=f. ^tb, (CD)^ 1 NMOS 

M^^l-^Bl(NM41)^ sll:^(Pa) ^}<^]'=^] ^^^1^ 7]-^x^^(R41)^ ^«mi=f. 7>^ 
^■1«J-(R41)^ afl^iflofl ^^S\o] s.^ ^5^oltHl-(CD)ol ^'U^ 

^^^^ ^ ^ S^^^t^-. ^, 7>^;H*J-(Rll)^ 2fl^(Pa)S. 

sj-^i^-y^l "a^l-^ ^^:i^>l:(PE)ifloi] TFT7> -^<at!: 

E^-^ ^ ojs^^ ^^-I^J-Sb'^l S^^cf. ^1 1 ^ ^1 3 NMOS :e^^1>;eKNM41, NM43) 

TflolM^^*^ wHol>. ^<a-^ai|. ^^^cf. r3}o]o]^ 

€^ 1 ^ ^1 3 NMOS :g.^^l^Ei(NM41, NM43)» ^-g-^M w><^lolr±: 
* ^^^1=1-. ^1 1 NMOS J^^^liEl(NM41)^ wH^H^ ^^^-^S-^E] ;^>Aio| 
Tll^lE^^ ^o^S. ^7>5)^ 4o]o^>h ^<a-o11 ^«fl £lc>1 2 NMOS 

:^iEl(NM42)^ -^efl^jq. ^^d^^s] ^«a-^l-7> ^^:=<^^>7ll -fr^lslTll tt^. o]^ ^1 
1 NMOS :^^^1iEi(NM41)^ ^1 40 i^:^(N40) ^•y-efl'i'^l ^*>Ele)- 

S. 'U^^ ^-1^^^ -fi-^l*>^ ^^-^l ^1 2 NMOS :g.€^l^EKNM42)^ ^i*^^^ ^1 
40 i^^(N40) ^3] ^<a-(£E^ ^^^) ^2}-^ 'S-^SlTll ^t}^ 7^6\] 7l^tl:i=f. 

40 i^H(N40) ^<a-(£E^ 71^1^ ^i^, ^] 2 NMOS S^^l^iE^ 

(NM42)fe ^] 40 ii:=(N40) ^ ^"a-ofl S^*)] 7}^] Til ^4. 

nil, 1 NMOS :^^^l^Ei(NM41)<^l cfltb ^1 2 NMOS S >,eKNM42)^ ^-1*J-wl7> 

5\o] ^^z^^o_S. €■ al^o^ ^<a-o] ^] 1 NMOS S^^lriiEl(NM41)^ = 
r^]9m- ^^1- >^Holl ^7>£l^ tiV^cH] ^cfl^ o.^ ^o]-^ tij^o^ ^oj-o] 

2 NMOS S.^x1>;e-1(nM42)^ :E.Efloljz). a>o1oi1 <?l7>s)7fl €4. 

'^l ^1 2 
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NMOS :&^^l^El(NM42)^ di^i ^}<=>]o\] 9l7}^^ ^'^^^ ^] 40 

ic:=(N40) -a-^ ^-a-ClE^ ^^V^l ^711 ^v^. o]9\- 

^ ^1 40 i::H(N40) ^'a-(5E^ ^<^>>^m ^-f<^l ^1 2 NMOS 

M^;^l:±iBl(NM42)^ ^1 40 i^:E.(N40) ^2] ^^ofl 3]^ ^i^^^ 7>^1 

71) ^4. ^1 1 NMOS M^;^l^e1(NM41)<^l cflt!: ^1 2 NMOS S^^lr^iE^ 

(NM42)^ ^<^}^]7\] S\o] ^t:^^o_s. ^oj-o] ^] i nmoS S 

^^lr±:Bl(NM41)Sl- :^5|]ol2|. ^^s. A>olo11 'y7>Sl^ ^S"!^^-^^ ^ 

w]^^ ^'a-'^l ^1 2 NMOS M^;=^liEKNM42)S] :E.g11^Jzf diii^-i >^><^1 

(CD)7> ^^15)^ ^-^(R), ^-i^CG) ^-^(3) EL 4ixKELC)) 

^^\^<=>] 3.€: H.el-olBl(CD)ofl ^-a^VTll W^<a-€(Vroot) 

at!-. ^1 3 NMOS M^^l>iE-l(NM43):£ w>old>]^ ^oj.:^ o.^^.^^ 7\^3^ 7]]o] 
M.^^ ^^S. 9l7}^^ ^}o]o]^ ^<y-o]l o^tfl ^-^S)o^ ^] 4 NMOS B.^^]^^B\ 
(NM44)^ 4i-2.i:?>Sl ^<a-^l-7> "^^^VtII -6-^lS|7fl tbi^. o]^ ^1 3 

NMOS :&^;^l:±iEl(NM43)^ ^o]B\ e)-<?l(DL) ^S] ^^^o] ^e>tHEl-H ^?§t!: 
^^^k-i: -B-^ls^V^ ^'^oll ^] 4 NMOS S ^^I^b) (NM44)^ T^-^^J-^lrol dIIoIe-) 
(DL) ^"atb ^Bfl^ ^^}^ ^] 40 i^^(N40) ^'^"^^ 

40 iL:^(N40) ^<y-ol ^oj-^l^ ^-f ), ^1 4 NMOS M^^l:±iEl(NM44)^ 
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40 ii^(N40) ^S] ^oj-oi] o^gfl ^-I^J-^* 7}:^]7\] ^cf. ojiifl, 3 

NMOS ^^^]>,E^(NM43)<^1 cfltb ^1 4 NMOS :e ^;^] >^eKNM44)2] 7]- ^^0}^]^]] 

s\o] >^cfl^ ^ ^oj-o] 3 NMOS S€^1^b1(NM43)^ ^efl^s}- ^ 

^^1- AVolofl <y7V£]^ ^V^ofl Aj-tH^ O.^ ^o>^ «l^o^ ^oj-o] 4 
NMOS m^^lii&l(NM44)5^ =e1]o]3i]. ^^s- AVojofl ^7>5l7l] ^cf. o] ^ 

4. ^1 4 NMOS S^^l>iEl(NM44)^ dt^i^^l- >^}o]d\] <^7}^^ 

^sl, t-flojEl e1-<?](DL) ^^^<^1 ^<5V^ ^^(^, ^1 40 i:::E.(N40) ^d-s^ ^ 

^<^>^ »1 4 NMOS S.^;^1iBl(NM44)^ ^] 40 i:.:^(N40) 

^•a-ofl o^Sfl ^o]-^ 7>;^l7fl ^cf. o]nfl, 3 NMOS S^;=^l^El (NM43) 

^1 tfl^ ^1 4 NMOS M^^liE-1(NM44)^ ^1*J-wl7l- ^of^jTll ^cfl^^^S 
til^^ ^1 3 NMOS :e^^1^eKNM43)^ :=£fl<y2|- i^^i a>o1o)] o) 

7>5]^ tl-^ >^t)]2^ ^o>^ til^o^ ^cy-ol 4 NMOS M^^liEi(NM44)Sl 
E)]<?14 ^-^-i- A}o]d\] Ol7].£)7fl ^nf. o] ;tai|-, 4 NMOS e^^l^^E] 

(NM44)^ ^Eflol^ db^i Al-ojo)! <y7l-s)^ :5i<a-^ 40 i^^(N40) ^i-S^ 

tb^, 7l-^^<a--^(Vm)<Hl ^7]-5]^ ^<3-^ 2|-dbdt:X>(PE)<^l ^<U^ t^]o]^U} 
^]9X^ ^ ^-^(R), ^^(G) ^ ^^-^(B) EL ^^KELC)7> ^<U^ ^7]o] 

^, ^ ^^^^ ^1 4 ^^l<^l<HlAife ^^-^(R). ^^-^(G) ^ ^-^(B) EL ±:^} 
(ELC)«H1 -^"^t!: ollolEi7> -^<atl: ii-7lsl t ^ $Z:£^ ^-^^ 
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^€(Vra)Sl ^^^o] ^^^^cf. s^B.(Pa)^ ^1 1 NMOS S^;^1^e^(NM41) 

^H'^ll ^^1S]o1 7>^^-1^J-(R41)^ ^H^^^ S^^H if-s)^ 

Sife 2.€- :=5l-olw^(CD)#ol ^o^^ s-A^^ ^Ml^Vcf. o>^e^, 4 
NMOS M#^liEKNM44)^ ±.j9l^ tt^ ^'y-^^l <a^*>7fl -B-^lS) 

^(DL) ^<a-2l cg^j:^ 71^1 «J-;^1 ^711 tl-cf. 4^1 ^*>^, ^ 

^] 4 ^Al«moi] :E.5l-olti1(CD)^ EL «ao^o^ cflo]Bl 

^^^m ^^tb 3715] ^^^^ 7M?]] ^ Sirf. 

^ ^14 ^aHI^ :£ 11 ^ £ 12^1 :^Hl-olBl(CD)5sl- ^ 

-§--§-€ ^ 9X^. 

S. 11# ^Ml^l ^^^V^S, £ M ^^^'a--^(Vroot) ^ 

7>^^<g-^(Vm)ol 7lx-1;5i<a-^(GND)<^l ^^SjJl. ^1 2 NMOS Siffl^l^El (NM42)sq- 
7l^^^^€(GND) A>oloi] ji:^;^-1^(R52)ol ^^l^trf. o]^ J1^^-]^(R52)^ 
til<^lEl7> 5l-di^^V(PE)<Hl 9l7}^SX^ nfl i]-7l^ ^ 

(G) 2E^ ^^-^(B)51 EL i^KELC))oll ^<^l*>7ll ^^€4. ^. -^^^^ 

^•a-*^! ^^sl^* "fl cil-^lEi sl-'yCDD^S^Ei 7l>H^'a-^(GND) ^AS. ^ = ^ 
n^"^-^^ al^^-1*J-(R52)^ ^i%>5)l:<^l ^1* ^Ml^l ^^^>^ 

, /^l 2 NMOS JE^^liEKNM42)* 7l;5l^<a--^(GND)AS. Jis^ ^^o] ojo. 

^^^■1*d-(R52) 
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^ ^i^J-^-^l ^«fl ^^€4. ^1 2 NMOS :g.^^1^iB](NM42)^ 4 NMOS M 

^■^(GND)-2-5- ^^51^ ^^fil 'y^^ 2 NMOS S^;^1^e1 (NM42)<^1 Jl^^ 
^ ^J=<^1 ^^^4. '^Isitl- Jl^^^-1*j-(R52)^ £ 12fii- ^o] 4 NMOS 

^l:iiEl(NM44)5!l- 7l^i^^^(GND) ^}o]6\] ^^j^ Sicf. Jl>g^-1^(R22)^ ^-1 

2}-4idi;^>(PE)<^l ^^t!- '^^I'^l^l^V tifl ^><^(R). ^A^(G) ^ ^ 

-^(B) EL 4i^>(ELC)7> l>7l^ =^ o.^ ^Sfl^4. 

sltb :Be1-oltH(CD)S5}- ^-a^VJE-S. >S^*]-7]S- 

^ ^B]-olHl<^1 -i^lSl^ 7>^^^ ^/J£^ JL^;^*J-^ ^-I^J-^^ S^^H 

^Hl ^^t!: cflolBl7> t4l ^A^(R), ^A^(G) ^ ^^-^(B)^ EL ±7^7} 

^o^^ l]-7lsl ^ 9X^. St!:, ^el-ojuloil -^^is)^ 7>^;^^*j-^ 

Sll^oll i^S]ol ^el-olW^S-ol ^o^^ 

■S-^ ^^^^ ^7llt!-cf. <^]"i-a1, tfloiE-lBl-«y ^O.^ ^^^^ 

^^<H1 sl^H EL €<H1 ^ = ^ ^^^^ ^tJi\:^o] <^>^el ^^pjei 

♦ o]-g-e>o^ EL ^<H] ^^£1^ ^^7> c^loiEi e^-ol ^i-o^ ^^^<^1 wl6:>c^ 
ifl^l ^^wll^ 3.7]s. ^t}7\] neflo] Z]]^^ ^^3^>7l ^t!" 21- 

:i:^J:^ ^^^^ ^V<^1» 
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7l^^ ^Ml^ ^^ofl 7l7l]^ tfl-g-o.^. ^o] 
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1] 

>a-7l 3fl^#S-^Bl ^^tb ^7l Sl-i:^^^3:7> nfl ^7] 

1^ <a^iMS ^<H1A-1 i]-7l2] ^c] y^VAf^ ^ ^s.^ c-11 

21 

^i^CCurrent Sink) Bl-<a<y ^^i^S. t}^ ^^^^ ^Dluil^jli sfl^. 
3] 
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^7l ^] 1 M^^l^Bl^ ^eflol^^ofl TflolM^^o] ^^SlJl ^7] ^o]B\ 

^] 2 :e^^i>,e^^ :^el]^^^<>l ^^3^31 -^-71 ^1 1 S 

^^l^iElSl TflolE^^oll 7|1o1E;^^o1 ^^^oI}- o>^s] rdt^^i^^o] .^j] 7>^ 
41 

^7] J^e^-olttl* z^-z^^, 

^71 7>^/5l«J-ofl ^^l^^^o] ^^SlJL ^7] 7]7;\^^^^d\] ±^^^^o] 
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^7] ^] 1 E^^l>,E-l^ -Befl-y^^o^l 7llo]E^^o] ^^S)J1 ^7] C-flolE^ 

^7] ^] 2 di^i^^<Hl Hefl^^^o] ^7] 1 

M^^l^E^^ TllolE^^ol] TllojE^^ol ^^^32}- 0>^E^ ^i2.^^^ol ^7] 7] 

^] 3 S.€^liBl^l-, 

^7] ^1 1 S^^1:^E^ ^ 7lX-]^«a-^ AH oil ^ IS. ^^S]^ 
5] 

^1 1 ^J-'^l ^'^-H, 

^7] nB.S>\. 7]^-1^'a-^ Al-Olol] 7l-^^-1*J-u2|-, 

^7l 7>^^-l*J-ofl ^efl«?lxi^ol ^7] 71^-1 ^<a-^o11 iii^^i^^ol 

^71 >H1 1 M^^l^iE^^ :B511^^^o11 TllolE^^ol ^^SlJl ^7] X^i]o]B\ 

^7l 2 E^^j^Eio^ 4:j2.^^^oii j^eflol^^o] ^7] ^] l 

^^^]^^^ TllolE^^oll TflolE^^ol ^^^4 Oj-^E-] 4lj2.i^^o] >^7l 7] 
x-l^og-^ofl ^7l ^>^^ 7^X]o^ 7ilolM^^4 ^^3^^ 

3 ^^^]^B\9\., 
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[^^*^ 6J 

^7] y^] 1 E^^l>^E]o^ Hell^^^ol ^^^Jl ^7] 

^7l 3 B.^]°l^^o] ^^S\IL ^7] ^] 2 E. 

TllolM^^oll TflolE^^ol ^7] 7}^^o^^o\] 
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^7l 1 ^^i^q-^il -^-71 7]^;]:^ 

^^-71 ^] 3 E^;^1^E^^ :t^r^i^^<Hl :^el)^^^<^l ^7] 2 S 

^^Ir^iE]^ TflojE^^o^l TflolE^^o] ^^^JI)- 0>^Sl ^>7l 7l^M*a-€^l 
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^1 1 ^^^i, 

^>7l 7>^X-1*J-ofl ^efl^^^o] ^^S)^ ^1 1 E^^l^E^fiV, 

-y-7l 1 J^^^]^^^^ B.Z]]9l^^-o] ^^5]JL ^7] 7]^]:^ 

^-^oll dli^^^o] ^^^2)- o>^el -^7] ^] 1 :E^;^l^EiS^ 711 

o1H;^^o1 ;^1 2 M^^l^iBl^^-, 

^7l cflolE^S^-olo)] ^Sflol^^ol ^^51^ ^1 3 :e^x]>iE-1^, 

^>7l ^] 3 M^^l^iE^^ 4i^:i^^<^l =efl<y^^ol ^^7] 2 

M^^l^E^Sl 71101^:^^611 7llolE^^ol ^^^ai). o>^&| ^7] 7lx-l^^^^l ^ 

^>i^^ofl ;^1 4 ^^^]^^^, 

^7] 1 ^ ;5ll 3 7llolM^^oll ^7l ;^1 1 ^ ^1 2 

^7l ^] 4 :e^^i^e1 ^ 71^-1 A>o]oil ^#£1^ Ji^^i^J-* 
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^-i: ^ 9X^^ ^7] ^Hl-olw^vflollAi ^^js]^ ^o. o.^ 5>fe 

[^^^c)- 10] 

^] 3 ^J- ^ ^1 6%1-^ ^V^J"^] Si^H. 

^7] 7>^^<a-^Sl ^<a-^ ^V7l ^B.^] ^<U^ ^^^«a-^^7> nfl 
^7l ^>^, ^ ^^^Sl 'Un^S. ^T^lvfl^i ^oflAi «V7l5^ ^O] «j- 

[^^^j- 111 

/^l 4, 5, 7 ^ ^1 8 t!r*J-<^l ^'H^i, 

^7i ^^, ^^ ^ ^^.^^ ^^ms. ^i:'!^^^!:^ ^oii^i :f.<at!: i^-^i^ «j. 
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